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Abstract of JP6046275 

PURPOSE:To suppress the production of rosette 
moire by selecting a unit dot area comprising 1st, 
2nd and 3rd dots among plural parallelograms 
formed based on triangles each being a half of a 
reference triangle. CONSTITUTIONS reference 
triangle RT1 being a reference of the 
arrangement of dots is a regular triangle and 
three vertices V1, V2, V3 are all coincident points 
of three color dots of M(magenta),C (cyan) and K 
(black). Dots of M, C, K are also arranged to 
middle points of different sides of the reference 
triangle RT1 . Then the coincident point of the 
three dots is a center of repetitive patterns on a 
picture pattern, and a pitch of the repetitive 
patterns is equal to a pitch of the dots. The shape 
of the unit dot area is selected among three 
parallelograms formed by using the vertex V1 of 
the reference triangle RT1 , a middle point CP1 
on a side opposite to the vertex V1 and the 
vertex V3 selected from the two other vertices 
V2, V3 and parallelograms being the inversion of 
the three parallelograms. 
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(57)Abstract: 

PURPOSE: To suppress the production of rosette 
moire by selecting a unit dot area comprising 1st, 2nd 
and 3rd dots among plural parallelograms formed 
based on triangles each being a half of a reference 
triangle. 

CONSTITUTION: A reference triangle RT1 being a 
reference of the arrangement of dots is a regular 
triangle and three vertices V1 , V2, V3 are all 
coincident points of three color dots of M(magenta),C 
(cyan) and K (black). Dots of M, C, K are also 
arranged to middle points of different sides of the *.'- :F , 
reference triangle RT1 . Then the coincident point of 
the three dots is a center of repetitive patterns on a 
picture pattern, and a pitch of the repetitive patterns 

is equal to a pitch of the dots. The shape of the unit dot area is selected among three 
parallelograms formed by using the vertex V1 of the reference triangle RT1 , a middle point 
CP1 on a side opposite to the vertex V1 and the vertex V3 selected from the two other 
vertices V2, V3 and parallelograms being the inversion of the three parallelograms. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the mesh print image record approach which records the color-separation image of a 
color picture as two or more mesh print images (a) The configuration of a criteria triangle of having 
the 1st, 2nd, and 3rd top-most vertices made into the criteria of a halftone dot array is set up. The 1st 
top-most vertices of (b) above, Said 1 st top-most vertices, the middle point of the 1 st side of said 
criteria triangle which counters, and one top-most vertices in said 2nd and 3rd top-most vertices, one 
of two or more of the parallelograms which include the point of three ** as top-most vertices — as 
the 1 st unit halftone dot field ~ choosing ~ this, while repeating the 1 st unit halftone dot field 
virtually and arranging it on an image plane every — the inside of the 1st unit halftone dot field ~ the 
halftone dot of the 1 st mesh print image — forming ~ (c) ~ with said 2nd top-most vertices Said 2nd 
top-most vertices, the middle point of the 2nd side of said criteria triangle which counters, and one 
top-most vertices in said 1 st and 3rd top-most vertices, one of two or more of the parallelograms 
which include the point of three ** as top-most vertices — as the 2nd unit halftone dot field ~ 
choosing ~ this, while repeating the 2nd unit halftone dot field virtually and arranging it on an image 
plane every ~ the inside of the 2nd unit halftone dot field — the halftone dot of the 2nd mesh print 
image — forming — (d) ~ with said 3rd top-most vertices Said 3rd top-most vertices, the middle point 
of the 3rd side of said criteria triangle which counters, and one top-most vertices in said 1st and 2nd 
top-most vertices, one of two or more of the parallelograms which include the point of three ** as 
top-most vertices ~ as the 3rd unit halftone dot field — choosing — this, while repeating the 3rd unit 
halftone dot field virtually and arranging it on an image plane every — the mesh print image record 
approach characterized by forming the halftone dot of the 3rd mesh print image in the 3rd unit 
halftone dot field. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of controlling rosette moire especially 

about the approach of recording a mesh print image. 

[0002] 

[Description of the Prior Art] The printed matter of a color picture creates two or more color- 
separation images obtained by separating the color of a color picture as a mesh print image, 
respectively, and is created by printing and piling up the mesh print image of each color version in 
corresponding color ink. When two or more mesh print images of each other are formed by the same 
network structure, there is an inclination which so-called "color float" from which the visual color 
tone of printed matter changes tends to produce by gap of the physical relationship between each 
mesh print image on a printing paper side. Then, "color float" was prevented by constituting from the 
network structure which has a screen include angle (for example, 0 degree, 1 5 degrees, 45 degrees, 
75 degrees) which is usually mutually different in two or more mesh print images. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if two or more mesh print images with which 
screen include angles differ mutually are printed in the same space, it will originate in a difference of 
the above-mentioned screen include angle, and a detailed circular ring pattern (called "rosette 
moire") will occur periodically. Drawing 1 8 is the explanatory view showing an example of rosette 
moire. In drawing 18 , the halftone dot of three colors of a Magenta (M), cyanogen (C), and black 
(K) is expressed as the respectively different notation. The halftone dot of three colors seems to be 
arranged in the shape of a circular ring in the perimeter of the agreeing point MP of the halftone dot 
of three colors. That is, the rosette moire arranged in the pitch Prm of the agreeing point MP on a 
printing image is observed. The pitch Prm of rosette moire is larger than the pitch Pc of the halftone 
dot of cyanogen, and, in the case of drawing 1 8 , is about 2.2 times the pitch Pc of the halftone dot of 
cyanogen. It is one of the reasons of being easy to attach rosette moire to an eye that the pitch Prm of 
rosette moire is large, when an image is observed with the naked eye. Such rosette moire had the 
problem of having generated to the comparatively large field on a printing paper side, and degrading 
image quality. 

[0004] This invention is made in order to solve the above-mentioned technical problem in the 
conventional technique, and it aims at offering the mesh print image record approach which can 
control rosette moire. 
[0005] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, by the 
mesh print image record approach by this invention (a) The configuration of a criteria triangle of 
having the 1st, 2nd, and 3rd top-most vertices made into the criteria of a halftone dot array is set up. 
The 1st top-most vertices of (b) above, Said 1st top-most vertices, the middle point of the 1st side of 
said criteria triangle which counters, and one top-most vertices in said 2nd and 3rd top-most vertices, 
one of two or more of the parallelograms which include the point of three ** as top-most vertices ~ 
as the 1st unit halftone dot field — choosing ~ this, while repeating the 1st unit halftone dot field 
virtually and arranging it on an image plane every ~ the inside of the 1st unit halftone dot field — the 
halftone dot of the 1st mesh print image — forming — (c) ~ with said 2nd top-most vertices Said 2nd 
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top-most vertices, the middle point of the 2nd side of said criteria triangle which counters, and one 
top-most vertices in said 1st and 3rd top-most vertices, one of two or more of the parallelograms 
which include the point of three ** as top-most vertices ~ as the 2nd unit halftone dot field — 
choosing ~ this, while repeating the 2nd unit halftone dot field virtually and arranging it on an image 
plane every — the inside of the 2nd unit halftone dot field ~ the halftone dot of the 2nd mesh print 
image ~ forming ~ (d) — with said 3rd top-most vertices Said 3rd top-most vertices, the middle point 
of the 3rd side of said criteria triangle which counters, and one top-most vertices in said 1 st and 2nd 
top-most vertices, one of two or more of the parallelograms which include the point of three ** as 
top-most vertices — as the 3rd unit halftone dot field ~ choosing — this ~ while repeating the 3rd unit 
halftone dot field virtually and arranging it on an image plane — every — the halftone dot of the 3rd 
mesh print image is formed in the 3rd unit halftone dot field. 

[0006] In addition, a unit halftone dot field means the repeat field of a halftone dot array, and the 
image of all the range of the rate of halftone dot area (0% - 100%) is expressed by the set of the pixel 
in one unit halftone dot field. 
[0007] 

[Function] Since the unit halftone dot field of the 1st, the 2nd, and the 3rd halftone dot is chosen 
from two or more parallelograms formed by each based on the triangle of the one half of a criteria 
triangle, the array direction of each halftone dot is in agreement with any one of the directions of the 
side of a criteria triangle. Consequently, the repeat pattern which appears on an image plane has a 
pitch almost equal to the die length of the side of a criteria triangle. Since the die length of the side of 
a criteria triangle is almost equal also to the pitch of each halftone dot, its pitch which is a repeat 
pattern on an image plane is almost equal to the pitch of a halftone dot. Since the pitch which is a 
repeat pattern is comparatively small in this way, a repeat pattern is been hard to take lessons from 
an eye with the naked eye, and rosette moire is controlled. 
[0008] 

[Example] A. Fundamental array drawing 1 of a halftone dot is the explanatory view showing the 
fundamental array of the halftone dot in the 1 st example of this invention. Drawing 1 (A) shows the 
criteria triangle RT 1 made into the criteria of the array of a halftone dot. This criteria triangle RT 1 
is an equilateral triangle, and all of those three top-most vertices are the agreeing points of the 
halftone dot of three colors of M (Magenta), C (cyanogen), and K (black). Each halftone dot of M, 
C, and K is arranged also at the middle point of the side where the criteria triangles RT 1 differ 
mutually. In addition, this specification explains the case where the mesh print image of four colors 
of M, C, K, and Y (yellow) is mainly created. Since the image of the Y-th edition has thin relation 
with generating of rosette moire, the halftone dot location of the Y-th edition can be set as 
arbitration. 

[0009] Drawing 1 (B) shows the condition of having repeated and arranged each halftone dot on the 
image side according to arrangement of drawing 1 (A). The agreeing point of three halftone dots has 
taken the lead which is a repeat pattern on a screen, and the pitch which is a repeat pattern is equal to 
the pitch P of a halftone dot so that drawing 1 (B) may show. That is, since the pitch which is a 
repeat pattern is comparatively small, it has come to be hard per eye. 

[0010] Drawing 2 is the explanatory view showing arrangement of the halftone dot of the Magenta 
which forms the halftone dot array of drawing 1 . In drawing 2 (A), various parallelograms are 
shown considering the top-most vertices VI of the criteria triangle RT 1, and the middle point CP 1 
of the side which counters top-most vertices VI and the top-most vertices V3 chosen from other two 
top-most vertices V2 and V3 as three top-most vertices. In addition, the 4th top-most vertices of a 
parallelogram are one in points Fl, F2, and F3. Drawing 2 (B), (C), and (D) are 3 parallelograms 
formed by doing in this way. The halftone dot of a Magenta is arranged in each top-most-vertices 
location which repeated and arranged any one of the three parallelograms of these on the image 
plane. Drawing 2 (E) is the top view showing the halftone dot location of a Magenta at the time of 
repeating and arranging the parallelogram (here rectangle) shown in drawing 2 (B). The unit halftone 
dot field UHm is also illustrated by drawing 2 (E). 

[001 1] Even if it uses which parallelogram of drawing 2 (B), (C), and (D), the same halftone dot 
array shown in drawing 2 (E) is acquired. On the other hand, the configuration of a unit halftone dot 
field is chosen from three parallelograms shown in drawing 2 (B), (C), and (D), and the 
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parallelogram which reversed these. Since the thing near a square as a unit halftone dot field is 
desirable, the rectangle of drawing 2 (B) nearest to a square is chosen as a unit halftone dot field 
UHm. Here, as for "the parallelogram nearest to a square", four include angles say the parallelogram 
nearest to 90 degrees. In addition, since a halftone dot will also become a configuration near a square 
if a unit halftone dot field is close to a square, the so-called dot gain can be suppressed small. 
[0012] Drawing 3 is the explanatory view showing the array of the halftone dot of cyanogen. 
Drawing 3 (A) shows the various parallelograms formed considering the top-most vertices V2 of the 
criteria triangle RT 1 , and the middle point CP 2 of the side which counters top-most vertices V2 and 
the top-most vertices VI chosen from other two top-most vertices VI and V3 as three top-most 
vertices. Drawing 3 (B) is the top view showing the halftone dot location of cyanogen, and the unit 
halftone dot field UHc is also illustrated. Drawing 4 is the explanatory view showing the array of the 
halftone dot of black. Drawing 4 (A) shows the various parallelograms formed considering the top- 
most vertices V3 of the criteria triangle RT 1, and the middle point CP 3 of the side which counters 
top-most vertices V3 and the top-most vertices V2 chosen from other two top-most vertices VI and 
V2 as three top-most vertices. Drawing 4 (B) is the top view showing the halftone dot location of 
black, and the unit halftone dot field UHk is also illustrated. 

[0013] As shown in drawing 2 (E), drawing 3 (B), and drawing 4 (B), the configuration of the unit 
halftone dot fields UHm, UHc, and UHk of the three color versions in this example is congruent. In 
addition, in the case of a rectangular unit halftone dot field, since the screen ruling measured in the 
rectangular direction of a long side differs from the screen ruling measured in the direction of a 
shorter side, screen ruling cannot give a definition uniquely. However, the area of a unit halftone dot 
field can be used as an index showing "substantial screen ruling." In an above-mentioned example, 
since the configuration of the unit halftone dot field of the three color versions is congruent, 
substantial screen ruling is mutually equal. In addition, about each of two or more halftone dots, a 
parallelogram is formed by making three points, one top-most vertices of the arbitration of the same 
criteria triangle, these top-most vertices and the middle point of one side which counters, and one 
top-most vertices of other arbitration, into top-most vertices, and the area of a unit halftone dot field, 
then the unit halftone dot field of each halftone dot always becomes equal about this parallelogram. 
[0014] If it assumes that area of the unit halftone dot field of the halftone dot of cyanogen shown in 
drawing 18 and area of the unit halftone dot field of the above-mentioned example are made equal, 
the pitch P which is the repeat pattern of drawing 1 (B) will be about 0.6 times (=l/root3) the pitch 
Prm of the rosette moire of drawing 18 , and the spatial frequency will become about 1 .7 times (= 
1/0.6). Thus, since the pitch P which is the repeat pattern is small, the pattern of drawing 1 (B) has 
the advantage that the repeat pattern cannot be easily conspicuous, when an image is observed with 
the naked eye. 

[0015] In addition, although three halftone dots shall be correctly in agreement with the top-most 
vertices of the criteria triangle RT 1 in the example of drawing 1 , such mutual physical relationship 
may shift by version gap at the time of printing. However, since the pitch which is the repeat pattern 
which appears on a printing image becomes the same as the pitch P shown in drawing 1 (B) also 
when mutual physical relationship shifts, the depressor effect of rosette moire is not spoiled. This is 
also the same as when a halftone dot location is set up so that the mutual physical relationship of the 
halftone dot of each ** can be shifted beforehand positively. 

[0016] In addition, the array of each halftone dot shown in drawing 1 thru/or drawing 4 One top- 
most vertices of the arbitration of the criteria triangle RT 1 , and these top-most vertices and the 
middle point of one side which counters, One of two or more of the parallelograms which include 
one top-most vertices of other arbitration of the criteria triangle RT 1 and three points of ** as top- 
most vertices is chosen as a unit halftone dot field, and while repeating this unit halftone dot field 
virtually and arranging it on an image plane, the halftone dot is formed in each unit halftone dot 
field. The center position of the halftone dot in each unit halftone dot field may be in agreement with 
the core of a unit halftone dot field, and may be set as the location of predetermined arbitration other 
than a center position. 

[0017] The array of each halftone dot shown in drawing 1 thru/or drawing 4 Moreover, one top-most 
vertices of the arbitration of the criteria triangle RT 1, While two or more parallelograms which 
include these top-most vertices, the middle point of one side which counters, one top-most vertices 
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of other arbitration of the criteria triangle RT 1, and three points of ** as top-most vertices arrange 
one repeatedly virtually on an image plane It is also possible to consider that the halftone dot is 
formed in each top-most-vertices location of this parallelogram. 

[0018] B. Distribution of screen pattern data and its reference approach drawing 5 are the conceptual 
diagrams showing the example of distribution of the screen pattern data to the halftone dot of each 
color version of M, C, and K. Screen pattern data are a threshold compared with a picture signal as 
everyone knows, and ON/OFF signal (halftone dot signal) for every record pixel is created according 
to this comparison result. A high line — the distribution condition of the value of screen pattern data 
is shown — is shown in drawing 5 . Since the unit halftone dot fields UHm, UHc, and UHk of each 
halftone dot of M, C, and K are congruent, screen pattern data common to each color version can be 
used. For example, the pattern of drawing 5 (A) can be used as screen pattern data of each ** of M, 
C, andK. 

[001 9] The pattern of drawing 5 (A) is a pattern which forms a halftone dot in the rhombus inscribed 
in a unit halftone dot field, and an analog. The boundary length of a serving-as [ a halftone dot ]- 
rhombus halftone dot is a little long compared with a square. Since dot gain has Sho's correlation to 
the value which broke the boundary length of a halftone dot by area of a halftone dot, by the pattern 
of drawing 5 (A), dot gain becomes a little large compared with a square halftone dot. 
[0020] Since the configuration of a halftone dot is a square by the pattern of drawing 5 (B), from this 
point, dot gain is good. 

[0021] The pattern of drawing 5 (C) is approaching the rhombus gradually as near of the 
configuration of a halftone dot is carried out circularly and the rate of halftone dot area increases, 
when the rate of halftone dot area is low. By this pattern, since the boundary length of a halftone dot 
is also short compared with drawing 5 (A), dot gain characteristics are good. 

[0022] By the pattern of drawing 5 (A), although the width of face Wx of the direction of a x axis of 
a unit halftone dot field (the direction of vertical scanning) differs from the width of face Wy of the 
direction of the y-axis (main scanning direction), it is dividing the direction of a x axis, and the 
direction of the y-axis with the same number. That is, the range of the address of the screen pattern 
memory which memorizes screen pattern data is with the direction of a x axis, and the direction of 
the y-axis, and is equal, and the range of all is 0-255. Conversion with the coordinate of the scan 
system of coordinates at the time of performing image recording and the system of coordinates (it is 
hereafter called "screen pattern system of coordinates") of screen pattern data is performed as 
follows. 

[0023] Drawing 6 is drawing showing the relation between scan system-of-coordinates U-V and 
screen pattern system-of-coordinates X-Y. In the case of image recording, the coordinate (X, Y) of a 
screen coordinate system is computed by coordinate transformation of the coordinate (U, V) of scan 
system of coordinates being carried out, and screen pattern data are read from screen pattern memory 
according to this coordinate (X, Y). This coordinate transformation is performed according to a 
degree type. 

X=(U-costheta-V-sintheta) andPr/(Wx/256) ~ (1) 
Y=(U-sintheta+V-costheta) andPr/(Wy/256) ~ (2) 

Here, die length of one side of a record pixel is set to Pr, and it is assumed that it is what divided the 
unit halftone dot field into 256x256. 

[0024] In addition, the approach of performing coordinate transformation according to the above (1) 
and (2) types, and reading screen pattern data from screen pattern memory by making the coordinate 
value after conversion into the address is used in the image recording approach called an "impossible 
tangent method." An impossible tangent method is the approach of setting up so that the tangent 
(tantheta) of the screen include angle theta may become the irrational number. In an impossible 
tangent method, since the approach of reading screen pattern data from memory is explained in full 
detail by JP,61-137473,A indicated by these people, the detail is omitted here. 
[0025] Drawing 7 is the top view showing the sense of the axis of coordinates of the screen pattern 
system of coordinates of each ** at the time of assigning a screen include angle which is different in 
the 4th edition of YMCK, respectively. In order to make it 60 degrees of screen include angles of 
each ** of M, C, and K differ at a time, the axis of coordinates of each ** is set as bearing which 
differ 60 degrees at a time, respectively. In addition, since relation with generating of rosette moire is 
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thin, a screen include angle is 0 degree, and the unit halftone dot field UHy of the Y-th edition is also 
a square. 

[0026] C. The configuration and drawing 8 of operation of equipment are the conceptual diagram 
showing the configuration of the image recording equipment which records a mesh print image with 
the application of one example of this invention. This image recording equipment has the subject- 
copy drum 10 on which the subject copy OR was laid, and the recording drum 20 in which sensitive 
film PF was laid. 

[0027] The subject-copy drum 10 is driven with a drive motor 11, rotates at a predetermined engine 
speed, is driven to coincidence according to the delivery device 14 which the scan head 13 equipped 
with the ball screw, and moves to it with constant speed in parallel with the shaft orientations of the 
subject-copy drum 10. The scan head 13 generates a picture signal Sm, scanning the image of a 
subject copy OR to scanning-line sequential. A picture signal Sm is inputted into the exposure 
control signal generating section 32 after processing of color correction, gradation revision, etc. is 
performed in the color operation part 3 1 . 

[0028] On the other hand, a recording drum 20 is driven with a drive motor 21, rotates at a 
predetermined engine speed, is driven according to the delivery device 24 which the recording head 
23 equipped with the ball screw, and moves with constant speed in parallel with the shaft 
orientations of a recording drum 20. The rotary encoder 22 which is interlocked with a recording 
drum 20 and rotates generates clock signal K of a main scanning direction, and the rotary encoder 25 
which is interlocked with rotation of the motor of the delivery device 24, and rotates generates clock 
signal L of the direction of vertical scanning. 

[0029] The film coordinate generating section 33 changes clock signals K and L into the clock 
signals Tu and Tv corresponding to the record pixel on sensitive film PF. The changed clock signals 
Tu and Tv are given to the address generation section 34. 

[0030] The address generation section 34 computes the coordinate (X, Y) of screen pattern system of 
coordinates according to the aforementioned (1) formula and (2) types based on clock signals Tu and 
Tv. Drawing 9 is the block diagram showing the internal configuration of the address generation 
section 34. The address generation section 34 has two binary counters 342 and 344 and screen 
coordinate calculation sections 346. Binary counters 342 and 344 count clock signals Tu and Tv, and 
output the counted value as coordinate values U and V of scan system of coordinates. The screen 
coordinate calculation section 346 computes the coordinate values X and Y of screen pattern system 
of coordinates according to (1) type and (2) types. 

[003 1] In addition, this address generation section 34 is a circuit which applies an impossible tangent 
method. In case a mesh print image is recorded by the impossible tangent method in this ****** ? the 
same screen pattern data are used to each **, and each ** only differ in a screen include angle. The 
color version indication signal Sci is a 2-bit signal which distinguishes the four color versions, and 
the screen coordinate calculation section 346 sets the screen include angle theta as a predetermined 
value according to this color version indication signal Sci, and performs coordinate transformation. 
The coordinate (X, Y) generated in the address generation section 34 is given to the screen pattern 
memory 35, and the screen pattern data Dsp memorized to the address (X, Y) are read, and it is given 
to the exposure control signal generating section 32. In addition, as screen pattern data, the thing of 
drawing 5 (A) is used, for example. 

[0032] The exposure control signal generating section 32 ( drawing 8 ) compares a picture signal Sm 
with the screen pattern data Dsp, and generates the binary exposure control signal Ps with which the 
necessity of exposure of each record pixel is expressed according to a comparison result. The 
exposure control signal Ps is set to L level in the pixel which is set to H level in the pixel used as 
Dsp<Sm, and serves as Dsp>=Sm. A recording head 23 exposes a mesh print image on sensitive film 
PF by carrying out on-off control of the exposure beam according to the exposure control signal Ps. 
In this way, when it piled up, printed and carries out on a print sheet, the halftone dot in M and C 
which were created, and the mesh print image of the K-th edition is arranged so that it may become 
the physical relationship shown in drawing 1 (B). 

[0033] D. Although the 1st example of the example above in a rational tangent method explained 
how to form a halftone dot according to an impossible tangent method, it is also possible to form a 
halftone dot according to a rational tangent method based on the same principle. A rational tangent 
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method is the approach of setting up so that the tangent (tantheta) of the screen include angle theta 
may become a rational number. Drawing 10 is the explanatory view showing the decision approach 
of the halftone dot arrangement in a rational tangent method. In drawing 10 , the straight-line group 
LI which gives the 1st screen include angle theta 1 used as tanthetal=l/4 first, and the straight-line 
group L2 which gives the 2nd screen include angle theta 2 used as tantheta2=4 are set up. Each of 
the straight-line groups LI and L2 is an parallel straight line mutually [ a pitch P ( drawing 1 (B)) ]. 
The 3rd straight-line group L3 which connects the intersection of the straight-line groups LI and L2 
is set up. In this way, the equilateral triangle of drawing 1 (A) is approximated with the triangle (a 
slash shows among drawing 10 ) formed by 3 sets of set-up straight-line groups LI, L2, and L3. The 
vertical angle of the triangle of drawing 10 is about 62 degrees, and other two include angles are 
about 59 degrees, respectively. Drawing 1 1 is M corresponding to drawing 10 , C, and the 
explanatory view showing the arrangement relation of the halftone dot of the K-th edition. 
[0034] Drawing 12 is the explanatory view showing arrangement of the halftone dot of each drawing 
10 and drawing 1 1 compatible **. Screen include-angle thetac of the C version is [ screen include- 
angle / of 45 degrees (tanthetam=l/2) and the K-th edition / thetak of screen include-angle / of about 
14 degrees (tanthetac=l/4) and the M-th edition / thetam ] about 76 degrees (tanthetak=4). In 
addition, as for the Y-th edition, arrangement of a halftone dot is set up so that it may become almost 
equal to the version of others [ area / of the unit halftone dot field ], since relation with generating of 
rosette moire is thin, and screen include-angle thetay is set as 0 degree. As shown in drawing 12 (A), 
in the case of a rational tangent method, the directions Cx and Cy of the address of screen pattern 
memory and the direction of the axes of coordinates U and V of scan system of coordinates are in 
agreement. Moreover, different screen pattern data for every halftone dot are prepared. In addition, 
as for the screen pattern data of each halftone dot, the same pattern is repeated every field of 
128x128. 

[0035] Drawing 13 is the block diagram showing the address generation section in the case of 
recording a halftone dot according to a rational tangent method, and the configuration of screen 
pattern memory. Address generation section 34a has two binary counters 348 and 350, and each 
binary counter counts clock signals Tu and Tv, and outputs the counted value as coordinate values X 
and Y of a screen pattern system. While these coordinate values X and Y are given as the address, 
the color version indication signal Sci is given to screen pattern memory 35a. In the case of a rational 
tangent method, as shown in drawing 12 , different screen pattern data for every color version are 
memorized in screen pattern memory 35a, and the data of the one color version are read according to 
the color version indication signal Sci. 

[0036] E. Although the criteria triangle was made into the equilateral triangle or the isosceles 
triangle near this in other examples of the example above, generally the triangle of arbitration can be 
made into a criteria triangle. Drawing 14 is the top view showing arrangement of three halftone dots 
at the time of making a criteria triangle into a rectangular equilateral triangle. As shown in drawing 
14 (A), three top-most vertices of the criteria triangle RT 2 are the agreeing points of three halftone 
dots, and three halftone dots [ one ] are arranged at each middle point of three sides of the criteria 
triangle RT 2. This arrangement follows the same principle as arrangement of drawing 1 . Drawing 
14 (B) shows the halftone dot repeatedly arranged on a screen. By arrangement of drawing 14 (B), 
the agreeing point is arranged in the shape of a tetragonal lattice to the agreeing point having been 
arranged in the shape of a triangular grid in arrangement of above-mentioned drawing 1 (B). 
[0037] Drawing 15 is drawing showing the unit halftone dot field of a parallelogram and each 
halftone dot which opts for arrangement of each halftone dot at the time of using the criteria triangle 
RT 2. The thing nearest to a square is chosen as drawing 15 (A-l), (B-l), and (C-l) as unit halftone 
dot fields UHm, UHc, and UHk in the parallelogram shown with a broken line, respectively. The 
width of face Wx of the long side of the unit halftone dot field of the Magenta shown in drawing 1 5 
(A-2) is twice the width of face Wy of a shorter side. The width of face Wx of a long side is equal to 
the pitch P of the agreeing point shown in drawing 14 (B). Moreover, since the area of three unit 
halftone dot fields is mutually equal, substantial screen ruling is also mutually equal. In addition, if 
the area of the unit halftone dot field of drawing 15 is assumed to make equal unit halftone dot area 
of the halftone dot of the cyanogen of drawing 18 , the pitch P which is the repeat pattern of drawing 
14 (B) will be set to about 0.63 of the pitch Prm of the rosette moire of drawing 18 , and the spatial 
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frequency will become about 1.6 times. Thus, since the pitch P whose pattern of drawing 14 (B) is 
the repeat pattern is small, when an image is observed with the naked eye, the repeat pattern cannot 
be easily conspicuous. 

[0038] in addition, leaning each ** to a predetermined include angle (for example, 45 degrees) from 
the arrangement shown in drawing 14 , in order to make it further hard to be conspicuous in the 
agreeing point of drawing 14 — this ~ it is desirable. Drawing 16 is the explanatory view showing 
the arrangement at the time of leaning 45 degrees of arrangement of the halftone dot of each ** from 
drawing 15 . These arrangement corresponds to drawing 12 . These halftone dots are formed 
according to a rational tangent method. In addition, the array of a halftone dot is set up so that the Y- 
th edition may become almost equal to the version of others [ area / of the unit halftone dot field ], 
since relation with generating of rosette moire is thin. 

[0039] Drawing 17 is the top view showing the halftone dot array using the criteria triangle RT 3 
which is neither an equilateral triangle nor a right triangle. It opts for arrangement of each halftone 
dot also here based on the same principle as the above-mentioned example. That is, this 
parallelogram is made into the configuration of a unit halftone dot field, while repeating virtually the 
parallelogram which includes one top-most vertices of the criteria triangle RT 3, those one top-most 
vertices and the middle point of one side of the criteria triangle RT 3 which counters, one top-most 
vertices of other arbitration of the criteria triangle RT 3, and three points of** as top-most vertices, 
arranging it on the image plane and arranging the halftone dot in each top-most-vertices location of 
this parallelogram. Since the pitch (pitch of an agreeing point) which is a repeat pattern can be made 
almost comparable as the pitch of each halftone dot like the above-mentioned example by this, 
rosette moire can be controlled. In addition, as for the unit halftone dot field of each halftone dot, it 
is desirable to choose the thing nearest to a square among the parallelograms formed as mentioned 
above. 

[0040] In addition, this invention can be carried out in various modes in the range which is not 
restricted to the above-mentioned example and does not deviate from that summary. 
[0041] 

[Effect of the Invention] Since the unit halftone dot field of the 1 st, the 2nd, and the 3rd halftone dot 
is chosen from two or more parallelograms formed by each based on the triangle of the one half of a 
criteria triangle according to the mesh print image record approach of this invention as explained 
above, the array direction of each halftone dot is in agreement with any one of the directions of the 
side of a criteria triangle. Consequently, the repeat pattern which appears on an image plane has a 
pitch almost equal to the die length of the side of a criteria triangle. Since the die length of the side of 
a criteria triangle is almost equal also to the pitch of each halftone dot, its pitch which is a repeat 
pattern on an image plane is almost equal to the pitch of a halftone dot. Since the pitch which is a 
repeat pattern is comparatively small in this way, a repeat pattern comes to be hard with the naked 
eye per eye, and it is effective in the ability to control rosette moire. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the fundamental array of the halftone dot in the 1 st 
example of this invention. 

[Drawing 2] The explanatory view showing the array of the halftone dot of the Magenta in the 1 st 
example. 

[Drawing 3] The explanatory view showing the array of the halftone dot of the cyanogen in the 1st 
example. 

[Drawing 4] The explanatory view showing the array of the halftone dot of the black in the 1 st 
example. 

[Drawing 5] The conceptual diagram showing distribution of the screen pattern data to the halftone 
dot of each color version. 

[Drawing 6] The explanatory view showing the relation between scan system-of-coordinates U-V 
and screen pattern system-of-coordinates X-Y. 

[Drawing 7] The top view showing the sense of the axis of coordinates of the screen pattern system 
of coordinates of each ** at the time of assigning a screen include angle which is different in the 4th 
edition of YMCK, respectively. 

[Drawing 8] The conceptual diagram showing the configuration of the image recording equipment 
which applies one example of this invention. 

[Drawing 9] The block diagram showing the internal configuration of the address generation section 
at the time of using an impossible tangent method. 

[Drawing 10] The explanatory view showing the decision approach of the halftone dot arrangement 
in the 2nd example by the rational tangent method. 

[Drawing 1 1] The explanatory view showing the arrangement relation of the halftone dot of MCK 
each ** of the 2nd example. 

[Drawing 12] The explanatory view showing arrangement of the halftone dot of each ** of the 2nd 
example. 

[Drawing 13] The block diagram showing the internal configuration of the address generation 
section at the time of using a rational tangent method. 

[Drawing 14] The top view showing arrangement of three halftone dots of the 3rd example which 
made the criteria triangle the rectangular equilateral triangle. 

[Drawing 15] Drawing showing the unit halftone dot field of a parallelogram and each halftone dot 
which opts for arrangement of each halftone dot in the 3rd example. 

[Drawing 16] The explanatory view showing the arrangement at the time of leaning 45 degrees of 
arrangement of the halftone dot of each ** in the 3rd example. 

[Drawing 17] The top view showing the halftone dot array using the criteria triangle of the 
configuration of arbitration. 

[Drawing 18] The explanatory view showing an example of rosette moire. 
[Description of Notations] 

10 Subject-Copy Drum 

1 1 Drive Motor 

1 3 Scan Head 

14 Delivery Device 
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20 Recording Drum 

21 Drive Motor 

22 Rotary Encoder 

23 Recording Head 

24 Delivery Device 

25 Rotary Encoder 

3 1 Color Operation Part 

32 Exposure Control Signal Generating Section 

33 Film Coordinate Generating Section 

34 Address Generation Section 

35 Screen Pattern Memory 
342 Binary Counter 

344 Binary Counter 

346 Screen Coordinate Calculation Section 

348 Binary Counter 

Dsp Screen pattern data 

PF Sensitive film 

Ps Exposure control signal 

RT1-RT3 Criteria triangle 

Sci The color version indication signal 

Sm Picture signal 

UHc Unit halftone dot field 

UHk Unit halftone dot field 

UHm Unit halftone dot field 

UHy Unit halftone dot field 

theta Screen include angle 
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[Drawing 1] 
(A) 




(B) 




[Drawing 2] 
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[Drawing 1 0] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 9] 
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[Drawing 13] 
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[Drawing 15] 
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